The potential role of sclerophylly (leaf hardness and rigidity) in the control of leaf dehydration and rehydration was investigated in two sclerophylls (Viburnum tinus and Ilex aquifolium) and two non-sclerophylls (Hedera helix ssp. helix and Sambucus nigra). After leaves were dehydrated in the pressure chamber, water transport from the apoplast (mainly consisting of xylem conduits and mechanical cells) to symplast was detected 15 min from pressure release, in terms of a spontaneous increase in leaf water potential (Ψ l ). This Ψ l increase was much larger in sclerophylls than in non-sclerophylls.
apoplastic water content in a plant organ can decrease significantly during sample pressurization (Andersen, Jensen & Lo$ sch, 1991 ; Hardegree, 1989) . Cochard, Cruiziat & Tyree (1992) were well aware of such a problem, especially in the study of leafy shoots or species with wide vessels or with large apoplastic volumes. In particular, discrepancies have appeared in the parameters derived on P-V curves (like the bulk elastic modulus, ε max osmotic potential, Ψ π and turgor pressure, P t ) when leafy shoots were compared with single leaves (Parker & Pallardy, 1987) , as well as between pressure chamber and thermocouple psychrometer measurements of leaf water potential (Ψ l ) (Hardegree, 1989) . Such discrepancies have been suggested to be due to water transport from apoplast to symplast during sample pressurization.
Recently, positive air pressures have been used for inducing water cavitation in xylem conduits (Cochard et al., 1992 ; Salleo et al., 1992 ; Sperry & Saliendra, 1994) . This procedure has convincingly confirmed that xylem cavitation is nucleated by air bubbles entering the vessels (Jarbeau, Ewers & Davis, 1995) whenever a critical pressure gradient is applied across the interconduit pit membranes (the ' air-seeding hypothesis ', first advanced by Zimmermann, 1983) . In other words, the pressure gradient across the pit membranes would produce the same effect (xylem embolism), regardless of whether gradient was generated by tension in the xylem or by positive pressures applied from outside (Salleo et al. 1996) .
Once a gaseous bubble is within a mass of water under tension, it expands explosively, flushing water out of the conduit and leaving it air-filled (Zimmermann, 1983) . The cavitation threshold for many plant species studied in terms of critical pressure gradient, was 1n0-1n5 MPa (Tyree, Davis & Cochard, 1994) , well within the range of pressures applied to samples during pressure chamber measurements.
On the basis of the above considerations, we can expect that the larger the apoplastic volume in a plant organ (mainly represented by xylem and mechanical tissue) and the more prone to cavitation it is (Cochard et al., 1992) , the larger might be the contribution of apoplastic water to that globally expressed from the sample during pressurization.
Most studies suggesting water movement from apoplast to symplast have been performed on leafy shoots (e.g. Parker & Pallardy, 1987) where the major part of the apoplastic compartment is represented by stem xylem.
In the leaves, the apoplastic compartment might also be largely represented by mechanical cells like fibres and sclereids, either as hypodermal multilayer or as mechanical ' sleeves ' around major and minor leaf veins (Esau, 1977) . In this case, leaves become typically ' coriaceous to the touch, breaking when folded ', and the species is named ' sclerophyll ' (Cowling & Campbell, 1983) .
Hard-leaved species are widespread throughout the world in both arid and humid environments (Turner, 1994) . Four hypotheses have been advanced for interpreting the possible functional role of sclerophylly : (a) sclerophylly is adaptive to drought in that it reduces leaf transpiration (Mooney, 1982 ; Pignatti, 1984) and\or the apoplast represents a water reservoir (Cutler, Rains & Loomis, 1977) ; (b) leaf hardness is a mere epiphenomenon of phosphorus deficiency in the soil (Loveless, 1962 ; Ricklefs & Matthew, 1982 ; Rundel, 1988) ; (c) thick cell walls can better resist negative turgor pressures under water stress (Oertli, 1989 ; Oertli, Lips & Agami, 1990 ) and allow rapid drop in water potential, enabling plants to keep stomata open at low Ψ l values (Lo Gullo & Salleo, 1988 ; Salleo & Lo Gullo, 1990 ; Pigott & Pigott, 1993) ; (d ) mechanical cells make leaves difficult for herbivores to ingest and digest (Turner, 1994 ; Turner et al., 1993) . All these hypotheses fit with some of the autoecological measurements in single species but none of them has been convincingly found to be susceptible of generalization (Larcher, 1994) .
While studying water relations of some Mediterranean sclerophylls, Chiudina Piaceri, Salleo & Lo Gullo (1994) noticed that the water potential of single detached leaves tended to increase (i.e. to become less negative) when it was remeasured in leaves pressurized and returned to atmospheric pressure 15-20 min after the complete pressure release. This should not occur if Ψ l is measured accurately and the pressure in the chamber raised and released slowly, unless a redistribution of water between apoplast and symplast takes place within the leaf once the pressure is released.
The present study aimed to confirm that : (a) positive pressures applied to single sclerophyllous leaves induce water cavitation in their apoplast (xylem and mechanical tissue) and consequent water release to symplast, thus supporting a possible functional role of sclerophylly in adaptation to drought, (b) mechanical cells play a role in leaf rewatering by a capillarity effect (Yang & Tyree, 1992) , thus providing an additional driving force for leaf water uptake and favouring leaf recovery from drought-induced cavitation.
  
Studies were conducted on four species each with a different degree of sclerophylly (DS). This was estimated on the basis of the ratio of leaf d. wt to surface area (A l ), according to Cowling & Campbell (1983) . Other methods have been reported for measuring sclerophylly, such as the Loveless method (Loveless, 1962) relating the percentage of crude fibre plus percentage of crude protein to leaf d. wt, or the method described by Turner et al. (1993) , measuring the mechanical strength of leaf blade. We preferred to adopt the Cowling & Campbell method as more appropriate for the object of our study.
The species studied were Ilex aquifolium L. and Viburnum tinus L., both sclerophylls with leaf blades very coriaceous to the touch, and Hedera helix L. ssp. helix, a species with hard, but not coriaceous leaves (as estimated empirically). A non-sclerophyll was included in our study, Sambucus nigra L., a softleaved tree. All these species were growing near Trieste (north-east Italy) about 100 m above sea level and were represented by adult individuals more than 10-yr-old. The experiments were conducted between May and December 1995.
At least 50 1-yr-old leaves of each evergreen studied, and 50 mature leaves of the current-year growth of S. nigra were tested for A l while still attached to the plant, at 0800 hours in three subsequent days, using a Leaf Area Meter (Li-Cor mod. 1600). Then leaves were collected by cutting them off while within black plastic bags where they had remained since the evening preceding the experiment. Leaves were weighed on a digital balance and their f. wt was recorded. They were then resaturated to full turgor to obtain turgid weight (t. wt., see below) and put into an oven at 70 mC for 3 d to obtain d. wt. Leaf relative water content (RWC) was calculated as RWC l f. wtkd. wt\t. wt-d. wt. A further six to eight leaves were tested for water potential (Ψ l ) isotherms, using the pressure chamber technique (see below).
Pressure-volume curves of each species studied were measured in order to get the main parameters used for describing plant water relations, i.e. osmotic potential at full turgor (Ψ π o ), water potential at the turgor loss point (Ψ tlp ), modulus of elasticity at full turgor (ε max ) and changes in turgor pressures (P t ) between full turgor and the turgor loss point (Tyree & Karamanos, 1980) .
Leaves were resaturated to near-full turgor by maintaining them in the dark covered with black plastic bags with their petioles immersed in distilled water. The time needed to get full turgor was c. 20 min-1 h, depending on the species. Special care was taken to prevent leaf oversaturation (Kubiske & Abrams, 1991) by detecting eventual water outflow from the sample at Ψ l l 0. Curves of P-V were performed in the usual way, according to Tyree & Hammel (1972) and Salleo (1983) . Leaves were inserted into the pressure chamber with blades still within plastic bags. The vertical walls of the pressure chamber were covered with humid filter paper to prevent water loss from leaves.
Spontaneous changes in Ψ l of single detached leaves
The actual Ψ l of five to eight leaves collected from different branches of three plants per species on different subsequent days, was measured using the pressure chamber. Leaves were first rehydrated to near-full turgor with the precautions reported above. Leaves showing Ψ l l 0 at the end of resaturation were discarded to prevent any possibility of artefacts due to water uptake by living cells from intercellular spaces (leaf oversaturation). Once Ψ l was about 6i10 −# MPa or less, leaves were weighed and this weight was taken as t. wt. Leaves were then dehydrated by the usual P-V method until Ψ l reached 55-65 % Ψ tlp as measured during previous P-V curves. In particular, pressure in the chamber was raised in steps of 0n2 MPa over the balancing pressure and Ψ l was measured at each intermediate level of leaf dehydration.
As the desired Ψ l was reached, pressure was released to zero at a rate of 6 kPa min −" to prevent xylem cavitation due to depressurization.
Fifteen min after complete release of pressure within the chamber, Ψ l was re-measured twice with a time interval of 10 min between the two measurements. Leaves were then reweighed to check that the amount of water expressed was equal to that measured by weight difference before and after pressurization i.e. that no leaf water loss had occurred within the chamber. During leaf depressurization and 15 min thereafter, the cut surface of the petiole remained covered with a plastic cap to prevent evaporation. The aim of this procedure was to check whether and to what extent ' spontaneous ' changes in Ψ l occurred, indicating that apoplastic water had been released and transferred to the symplast.
In an attempt to investigate whether the increase in Ψ l (∆Ψ l ) was due to spurious effects, experiments were performed using the same procedure as described above but measuring partial ∆Ψ l at increasing levels of dehydration (i.e. at decreasing Ψ l values). Thus, instead of measuring ∆Ψ l at the end of leaf dehydration up to a pre-established Ψ l of 55-65 % Ψ tlp , ∆Ψ l was measured at two to three different intermediate Ψ l values. Once the final ∆Ψ l was measured, the pressure in the chamber was released in steps of about 0n27 MPa, at each of which resultant Ψ l changes were detected.
Kinetics of RWC and Ψ l recovery in pre-hydrated leaves
A different approach to the study of the functional role of sclerophylly was designed in order to compare the kinetics of leaf rehydration in plants with different degree of sclerophylly.
Leaves were first dehydrated in the pressure chamber up to Ψ l lk1n03p0n03 MPa (150 p.s.i.). This Ψ l corresponded to about 55-65 % of Ψ tlp in three out of four species studied, except for S. nigra where it coincided with Ψ tlp .
It has to be noted that Ψ l l 55-65 % Ψ tlp does not imply severe leaf dehydration and, in fact, this has been reported to occur in most Mediterranean species in the spring (e.g. Duhme & Hinckley, 1992 ; Lo Gullo & Salleo, 1988 ; Salleo & Lo Gullo, 1990 ). Once Ψ l had reached the pre-established value, the chamber pressure was released and leaves were allowed to rehydrate by immersing their petioles in water (see above). Double-distilled water, filtered through a 0n2 µm filter, was used in this case to prevent blockage of the petiole's xylem conduits. At different times, i.e. at 15 and 30 s, 1n0, 2n5, 5n0, 7n5, 10 min and every 5 min thereafter, leaves were removed from water and the cut surfaces of their petioles carefully dried with filter paper. They were then weighed on a digital balance within about 1 min and Ψ l was re-measured in the pressure chamber. Of course, different leaves were used for different times of rehydration. Five to ten leaves were tested for each pre-established rehydration time.
Kinetics of RWC recovery were measured using a similar procedure except for the leaf rehydration technique. Leaves were put in contact with water by immersing their petioles for about 3i10 −$ m in distilled filtered water in a beaker resting on a digital balance. Leaf blades were suspended above the beaker while covered with plastic bags to minimize transpiration (Cruiziat et al., 1980) . Changes in leaf weight were recorded every 15 s during the first 2 min and every 60 s thereafter, using a stopwatch (p1 s). Recordings continued until water flow into the leaf stopped (indicated by lack of change in weight loss of the beaker). Evaporation from the beaker was measured for 10 min before and 10 min after the experiments. Evaporative loss was subtracted from that measured while the leaf petioles were immersed.
Curves of Ψ l and RWC recovery vs. time were repeated up to ten times per species, at a temperature of 20p1 mC.
Since the plots of Ψ l and RWC recovery vs. time are typical saturation curves i.e. exponential curves tending to infinite, the characteristic rehydration time (τ, min) was calculated for each species from the relationship
where W is the measured RWC recovery (%) and t is the time in min.

Typical P-V curves of the four species under study are shown in Figure 1 . Derived parameters such as Ψ π o , ε max and Ψ tlp are reported in Table 1 , together with DS.
As expected on the basis of the ε max values (Table  1) , the relative water loss at the turgor loss point (P t l 0) was much lower in I. aquifolium and V. tinus (c. 12 %) than in H. h. helix and S. nigra (c. 25 %). In fact, the larger ε max , the steeper the P t drop at small water losses (Tyree & Jarvis, 1982 ; Tyree & Karamanos, 1980) . Values of ε max measured in the two sclerophylls (I. aquifolium and V. tinus) were up to five times more than that of the other two species. Similar differences were measured in terms of DS of the two sclerophylls, which was two to three times more than that of H. h. helix and S. nigra (Table 1) .
The osmotic potential at full turgor was approx. the same in I. aquifolium, V. tinus and H. h. helix (c. k1n6 MPa) whereas S. nigra showed a Ψ π o about a half that of the other three species.
Spontaneous changes of Ψ l in single detached leaves
Spontaneous changes in Ψ l , i.e. Ψ l increases not induced by external water supply, and measured in pre-dehydrated leaves are shown in Figure 2 . For simplicity's sake, the Ψ l decline during leaf dehydration is reported as if it had been measured only at the end of leaf dehydration. In fact, Ψ l was measured approx. every 0n2 MPa during its decline to final values of k1n25, k1n01, k0n98 and k0n61 MPa in V. tinus, I. aquifolium, H. h. helix and S. nigra, respectively. Fifteen min after the pressure had been completely released, Ψ l was re-measured and found to have become less negative, k1n13, k0n91, k0n90 and k0n56 MPa in V. tinus, I. aquifolium, H. h. helix and S. nigra, respectively. Therefore, the increase in Ψ l was of the order of c. 0n12 MPa in V. tinus, 0n10 MPa in I. aquifolium, 0n08 MPa in H. h. helix and 0n05 MPa in S. nigra. The value of Ψ l remained constant at the new value measured up to 20 min later.
When the increase in Ψ l (∆Ψ l ) was plotted vs. the Ψ l value reached at the pre-established dehydration level (Fig. 3) , four curves of similar shape were obtained in all the species under study, consisting of an initial phase characterized by ∆Ψ l increasing with leaf dehydration. Beyond a given level of dehydration, ∆Ψ l began to decrease. In other words, as leaf dehydration increased (and the corresponding Ψ l decreased), the spontaneous gain in Ψ l measured 15 min after pressure release, also increased, up to a critical level of leaf dehydration beyond which ∆Ψ l decreased until it was no longer measurable.
In Figure 4 , experiments are reported in which the cumulative gain in Ψ l (Σ∆Ψ l ) was measured in single leaves of V. tinus during a series of decreasing Ψ l values ; namely k0n42, k0n70 and k0n95 MPa. In this case, Ψ l was re-measured 15 min after reducing the chamber pressure in steps of 0n27 MPa (40 p.s.i.). At each intermediate step of leaf dehydration, a small but significant Σ∆Ψ l was recorded and the final cumulative gain in Ψ l equalled that reached in leaves dehydrated directly to the final pre-established Ψ l . In no case was further gain in Ψ l recorded when leaves were partially depressurized in steps of 0n27 MPa (stars enclosed in circles, Fig. 4) . 
Means of n samples are givenp
Time-course of Ψ l and RWC recovery in predehydrated leaves
The time-course of Ψ l and RWC recovery from dehydration is reported in Figure 5 , where both parameters are expressed as percentages of their previously measured decrease. The two kinetics were approximately equal in shape with a markedly longer time needed for Ψ l and RWC recovery in S. nigra than in the other three species.
The characteristic times of leaf rehydration (τ) as calculated in the four species studied, using eqn (1), are shown in Table 2 . Values of τ confirmed that S. nigra leaves showed a much longer characteristic rehydration time (7n00p0n48 min), about 1n5 times more than that of I. aquifolium (4n56p0n23 min) and 2n5 times more than those of V. tinus and H. helix helix (2n96p0n13 and 2n77p0n1 min, respectively).
The rate of leaf rehydration was expected to be related to ε max . Instead, when ε max was plotted against τ (Fig. 6 a) , the correlation coefficient was rather low (r# l 0n44), so that no precise indication could be obtained, in this respect. An even lower r# was obtained when DS was plotted against τ (r# l 0n29, Fig. 6 b) ; so that DS could not be considered to be related to the leaf rehydration time. Figure 7 shows changes in Ψ l as a function of the leaf relative water deficit (RWD), calculated as (1kRWC)i100, and measured either during leaf dehydration (in the pressure chamber) or rehydration (by weight difference). Both sclerophylls (V. tinus and I. aquifolium), showed good coincidence of the two curves. In the non-sclerophylls, on the contrary, a marked hysteresis was recorded at equal Ψ l in terms of RWD, which disappeared near full leaf turgor in S. nigra, but persisted even at Ψ l l 0 in H. h. helix. Thus, at a Ψ l of, say, k0n52 MPa, RWD was c. 3% in S. nigra during leaf dehydration and c. 6% during the subsequent leaf rehydration, i.e. about double. At Ψ l k0n2 MPa, a minimal (1 %) RWD was recorded in S. nigra during leaf dehydration although it was still c. 4 % during the subsequent rehydration. At full turgor, such differences disappeared.
In H. h. helix a constant hysteresis of Ψ l vs. RWD was recorded between leaf dehydration and rehydration in that RWD was about 2 % more during leaf rehydration with respect to leaf dehydration. This hysteresis persisted even at Ψ l l 0, when RWD was near zero during leaf dehydration but still 2-3 % during leaf rehydration.

The two species with largest DS (Table 1) , because of their also highest ε max , showed steeper P t drops (and, consequently, steeper Ψ l drops) than nonsclerophylls at equal percentage water loss (Fig. 1) . As an example, at 10 % water loss, Ψ l was c. k1n7 and k1n6 MPa in V. tinus and I. aquifolium, respectively, vs. k1n15 and k0n6 MPa in H. h. helix and S. nigra, respectively. This has been interpreted as advantageous to plants (Lo Gullo & Salleo, 1988) in that Ψ l can be promptly decreased at small water loss, providing a larger driving force for water uptake under rapidly developing water stress (e.g. diurnal water stress). A positive relation between DS and ε max has been reported in three Quercus species (Salleo & Lo Gullo, 1990) . The existence of such a relation is doubtful in the present case, because the species with the hardest leaves (I. aquifolium with a DS l 1n77p0n3 g dm −# ) showed a mean ε max of only 18n0 MPa vs. about 35n0 MPa in V. tinus with a DS of 1n18p0n14 g dm −# . Similar discrepancies between ε max have been reported in other sclerophylls such as Olea oleaster (Lo Gullo & Salleo, 1988) which showed a DS of 1n2 g dm −# but an ε max of only 18 MPa. It has to be taken into account, however, that DS has been reported to change in some species in the course of the year (Salleo & Lo Gullo, 1990 ). Consequently, it is possible that because of different time-courses of DS changes, the four species might not be comparable in this respect. The spontaneous increase in Ψ l measured in predehydrated leaves (Fig. 2 ) strongly suggests that water had migrated from apoplast to symplast as soon as the leaves returned to atmospheric pressure. In fact, the only possible reason for Ψ l of detached leaves to increase in absence of external water supply is that the symplast is rehydrated by water coming from other leaf compartments.
Most sclerophylls have narrow xylem conduits (Esau, 1977) , and the internal lumen of their mechanical cells, although it can be, in some cases, very close to that of tracheids, is nevertheless quite small. The possibility of leaf apoplastic water contributing to a prolonged and massive transpiration is, in our opinion, very unlikely (Roberts, 1976) . The thin water layer, persisting in cavitated mechanical cells as well as in embolized xylem conduits is probably at very negative water potential (Grace, 1993) . Abundant mechanical tissue in the leaf, therefore, might provide an additional driving force for leaf rehydration (Siau, 1984) . In this sense, sclerophylly can be interpreted as advantageous to plants growing in arid environments with occasional, brief rainfalls (Yang & Tyree, 1992) or with air humidity condensing on the soil at night (Salleo, 1983) .
To our knowledge, the numerous Ψ l measurements reported (in the literature) for different sclerophylls do not mention the spontaneous Ψ l increase which occurs when pre-dehydrated leaves return to atmospheric pressure. This can be explained by the fact that in the usual pressure chamber technique, Ψ l is measured twice or three times per step during leaf dehydration, by releasing pressure of 0n7 to 1n4i10 −# MPa (10 to 20 p.s.i.) too little to cause a measurable gain in Ψ l . We suggest that water released from the cavitated xylem conduits and mechanical cells cannot be taken up by mesophyll living cells until they are under significant pressure because their consequent swelling is counteracted by the external pressure. Instead, once the leaves are at atmospheric pressure, their living cells are able to take up apoplastic water (e.g. from intercellular spaces) causing them to rehydrate and their Ψ l to increase. The constancy in time of the new Ψ l value (Fig. 2) , suggests that the measured gain in Ψ l was not a transient phenomenon but the expression of a permanently changed water distribution in the leaf.
It is of interest to note that the gain in Ψ l was larger in the two sclerophylls (c. 0n12 MPa in V. tinus and 0n10 MPa in I. aquifolium vs. 0n06 and 0n05 MPa in H. h. helix and S. nigra, respectively, Figs 2, 3) . This suggests that the cavitated apoplastic compartment and the consequent water volume released, were larger in sclerophylls than in non-sclerophylls.
The plots of the Ψ l gain as a function of the previous leaf dehydration (Fig. 3) showed typical parabolic curves. The first phase, showing a progressive increase in ∆Ψ l with increasing leaf dehydration, can be explained in terms of the pro-gressive increase in the amount of the cavitated apoplastic volume and, therefore, of the increased water volume taken up by living cells. Beyond a given level of leaf pressurization, part of this water would be expelled from the leaf, thus becoming no longer available for symplast rehydration. As long as leaf dehydration proceeded, less and less apoplastic water was available, so that the possible gain in Ψ l became correspondingly less.
Our data also show that ∆Ψ l occurred following leaf pressurization in that : (a) when ∆Ψ l was measured at intermediate steps during leaf dehydration, small intermediate gains in Ψ l were recorded whose sum equalled final Ψ l ; (b) the increase in Ψ l did not occur during depressurization. In fact (Fig.  5) , when ∆Ψ l was measured during pressure release either directly up to atmospheric value or gradually in steps of 0n27 MPa (40 p.s.i.), no further gain in Ψ l was recorded, also suggesting that leaf depressurization per se was not responsible for water release from the leaf apoplastic compartment.
The plots of ε max and DS to the characteristic time of leaf rehydration (Fig. 6 ) gave curves with quite low correlation coefficients (r# l 0n44 and 0n28, respectively) which did not allow any reasonable indication of the influence of sclerophylly on the rate of leaf rehydration. Although this was probably due to the small number of species under study, it is nevertheless interesting to note that there was no evidence in support of the hypothesis that sclerophylly (high DS and\or ε max ) might help leaves to regain their full turgor more rapidly than in nonsclerophylls. The higher gain in Ψ l in the two sclerophylls than in the non-sclerophylls, however, suggests that larger amounts of water were released from the cavitated apoplast and transferred to the symplast in the former than in the latter, in agreement with the probable larger volume of mechanical tissue in sclerophylls.
The comparison between the leaf relative water deficit (RWD) and Ψ l values recorded both during leaf dehydration in the pressure chamber and rehydration as measured by weight difference (Fig. 7) , showed a fairly good coincidence of the two parameters, in V. tinus and I. aquifolium. A significant hysteresis between the two curves, on the contrary, was recorded in the two non-sclerophylls. This indicates that a residual water loss persisted in H. h. helix and S. nigra during leaf re-hydration with respect to leaf dehydration. This water loss was not symplastic because RWDs measured during leaf dehydration and re-hydration were compared at equal Ψ l . This permanent water loss might derive from the cavitated apoplast, which was not refilled with water within the time of our experiments (c. 60 min). Near full leaf turgor, this volume remained depleted in H. h. helix, while it was refilled in S. nigra. In other words, the two non-sclerophylls underwent cavitation-induced embolism in their leaf xylem and mechanical tissues that was not completely recovered during leaf re-hydration. In the two sclerophylls, on the contrary, apoplast and symplast rehydrated simultaneously so that equal Ψ l 's corresponded to equal RWDs.
The capability of leaves to recover completely from even partial loss of the functional integrity of their water-conducting system is undoubtedly of advantage to plants subject to large but brief diurnal changes in Ψ l (e.g. with a nictemeral rhythm). This is the case in Mediterranean sclerophylls growing along coasts or, in more general terms, in areas characterized by high humidity of the air condensing on the soil at night, thus contributing to some soil rehydration.
The elasticity of the cavitation strain (diurnal leaf cavitation and nocturnal complete recovery) is essential for prevention of leaf-shedding under water stress conditions. It is also, crucial for evergreens basing their metabolic strategy on a longer leaf lifespan with a low energy investment per year (e.g. Larcher, 1994 ; Merino, Field & Mooney, 1984) . Sclerophylly is, in fact, with respect to abundant mechanical tissue, an anatomical feature of low cost in terms of metabolic energy invested (Tretiach & Rondi, 1995) .
In very xeric areas, however, protection against leaf xylem cavitation must depend on other mechanisms such as much higher cavitation thresholds together with high tolerance to leaf dehydration, as in O. oleaster (Lo Gullo & Salleo, 1988) and Simmondsia chinensis (Lo Gullo, 1989) . Thus, sclerophylly of Mediterranean species is likely to be of advantage only if drought is not so severe that when transpiration declines, the leaf-cavitated xylem cannot be recovered completely.
We advance the hypothesis that the sclerophyllous habit of Mediterranean species might derive from an anatomical structure similar to that developed in plant species which formerly appeared in more humid areas and only later migrated to more arid zones. This hypothesis had been advanced on the basis of phytogeographical data by Pignatti (1978 Pignatti ( , 1983 . Our data would provide a possible functional explanation for these studies.
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